Abstract. Comprehension among young students represents a key component of their formation throughout the learning process. Moreover, scaffolding students as they learn to coherently link information, while organically constructing a solid knowledge base, is crucial to students' development, but requires regular assessment and progress tracking. To this end, our aim is to provide an automated solution for analyzing and predicting students' comprehension levels by extracting a combination of reading strategies and textual complexity factors from students' summaries. Building upon previous research and enhancing it by incorporating new heuristics and factors, Support Vector Machine classification models were used to validate our assumptions that automatically identified reading strategies, together with textual complexity indices applied on students' summaries, represent reliable estimators of comprehension.
Introduction
The challenges in helping readers understand discourse and achieving coherent underlying mental representations push educators to devise alternative and novel techniques, beyond focusing on classical cognitive reading processes. Devising instruction on reading comprehension strategies emerged from the need to facilitate continuous learning and enable readers to enhance their understanding levels without eliminating or giving up traditional learning methods. For example, SERT (Self-Explanation Reading Training) [1] was designed to support readers in self-monitoring their understanding while engaging in effective comprehension strategies. The principal assumption underlying SERT is that, in order to fully understand a text, readers must be able to provide an answer to the basic question "What does this mean?". iSTART [2] , the first automated system that scaffolds self-explanations, has demonstrated that SERT is a successful complementary strategy for learning, particularly for high school stu-dents. Psychological and pedagogical research has demonstrated that individuals better understand challenging text if they attempt to explain to themselves what they have read [3] , and students do so more effectively if they have been provided training and practice in using comprehension strategies [4, 5] . In addition, by using selfexplanation, readers tend to more effectively structure the content and step away from rote learning (which usually results in more rapid memory loss) and towards more organic learning. This process in turn results in more connections between concepts, helping the reader to construct coherent and long lasting mental representations [6] . Based on our previous work [7, 8] , this study is focused on comprehension assessment for elementary school students derived from their summaries, by identifying metacognitive comprehension strategies [9] and by applying specific textual complexity factors on their summaries. In terms of building technologies to assess the use of strategies within summaries, primary school students represent a different category of learners than the ones addressed thus far, as they possess less knowledge compared with adult or experienced readers. Hence, their ability to interconnect information based on previous experience is clearly lower. The current work builds on previous research by using refined mechanisms for identifying reading strategies and a comprehensive set of textual complexity indices incorporating classic surface indices derived from automatic essay grading techniques, morphology and syntax [10] , as well as semantics and discourse [7, 11] . In addition, Support Vector Machine classification models [12] use combined subsets of reading strategies and textual complexity factors, which are applied on the analyzed summaries, in order to predict students' comprehension levels.
The primary research question addressed in this study is the following: Are reading strategies identified from students' summaries, combined with textual complexity factors also extracted from their summaries, reliable predictors for evaluating the students' comprehension levels? The following sections include an overview of techniques used to identify reading strategies, textual complexity categories from our multi-layered approach, the proposed classification model used to combine the identified reading strategies and textual complexity factors for predicting the comprehension level from students' summaries, ending with conclusions and future work.
Reading Strategies Identification
Readers, although sometimes not fully aware, frequently make use of reading strategies to improve their understanding and to interconnect information out of which four main categories are distinguishable [1]: 1 paraphrasing, 2) text-based inferences consisting of causality and bridging, 3) knowledge-based inferences or elaboration, and 4) monitoring or control. Paraphrasing enables users to express their current understanding on the topic by reusing words and concepts from the initial text, which can be considered a first step in building a coherent representation of discourse. Textbased inferences build explicit relationships between two or more textual segments of the initial text. On the other hand, knowledge-based inferences connect the information from the presented text to the learner's personal knowledge, this being essential
